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ABSTRACT
We formulate and study a predator-prey model with nonmonotonic func-
tional response type and weak Allee effects on the prey. Our model is similar
to the system studied by Xiao, et al in [Global analysis in a predator-prey sys-
tem with nonmonotonic functional response, SIAM J. Appl. Math., 61(2001),
pp. 1445-1472] but contains an extra term describing weak Allee effects on the
prey. We obtain the global dynamics of the model by combining the global
qualitative and bifurcation analyses; Our bifurcation analysis of the model in-
dicates that it exhibits numerous kinds of bifurcation phenomena, including
the saddle-node bifurcation, the supercritical and subcritical Hopf bifurca-
tions, and the homoclinic bifurcation, as the values of parameters vary. In the
generic case, the model has the bifurcation of cusp type of codimension 2 (i.e.,
Bogdanov-Takens bifurcation).
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Figure 1: Definition of the demographic Allee effects. The positive relation-
ship between per-capita growth rate and density when density is low defines
an Allee effects as in both (b) and (c). When per-capita growth rate is neg-
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(1). ^ u2 − 4ad2 < 0 ÆwP (2.1) H!)qZ5l E0, EK 
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(3). ^ u2 − 4ad2 > 0 Æ K < x1 , wP (2.1) H!Z5l E0, EK . x1 < K < x2 ÆwP (2.1) HZ5l E0, EK , E1. x1 < x2 < K ÆwP (2.1) H8Z5l E0, EK , E1, E2.^ √u2 − 4ad2 < 0 Æy|9g x > 0 sH −d+ ux
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
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> 0 Æ` EK 'l −d + uK
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= 0 Æ` EK e,?'q
u>yLqZ5l E1, E2, <_ det(V (x2, y2)) = x2a+x22 uy2(a−x22)(a+x22)2 < 0 6 E2 _lK<_ det(V (x1, y1)) = x1a+x21 uy1(a−x21)(a+x21)2 > 0,h V (x1, y1)gM tr(V (x1, y1)) =
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2d
< K ÆwP (2.1) HZ5l`
E0 ' - olÆ EK 'hpolÆ E12 'qZ5lÆh
(i).  K < u2+3uAd
ud+4A2d
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X2 + P20(X, Y ),
(2.3)` Pi0(i = 1, 2) ^ (X, Y ) '&<.2Æh Pi0(X, Y ) = O(|(X, Y )|3) \xz>j,B
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Figure 4: The phase portrait of system(2.1)when u2 = 4ad2 and K =
u2+3uAd
ud+4A2d .` Pi1(i = 1, 2) ^ (X, Z ) '&<.2Æh Pi1(X, Z) = O(|(X, Z)|3) }E,B
µ = X, ν = Z + (− dr(u + 6Ad)
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